Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.029; wR factor = 0.082; data-to-parameter ratio = 15.3.
In the title molecule, C 10 H 13 N 3 O 3 S, the thiosemicarbazide N-NH-C( S)-NH-fragment is twisted with respect to the aromatic ring [dihedral angle = 20.5 (1) ]. A weak N-HÁ Á ÁS hydrogen bond [3.480 (1) Å ] links two molecules about a center of inversion to generate a ring. The hydroxy groups are engaged in intermolecular hydrogen bonding; the O-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds generate a layer motif.
Related literature
For the crystal structures of 3,4-dihydroxybenzaldehyde 4ethylthiosemicarbazone and 2,4-dihydroxybenzaldehyde 4ethylthiosemicarbazone, see: Kayed et al. (2008) ; Tan et al. (2008) .
Experimental
Crystal data C 10 H 13 N 3 O 3 S M r = 255.29 Monoclinic, P2 1 =c a = 7.5668 (5) Å b = 14.6754 (10) Å c = 10.8700 (7) Å = 104.711 (1) V = 1167.50 (13) Å 3 Z = 4 Mo K radiation = 0.28 mm À1 T = 100 K 0.30 Â 0.20 Â 0.10 mm
Data collection
Bruker SMART APEX diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.921, T max = 0.973 10870 measured reflections 2660 independent reflections 2364 reflections with I > 2(I) R int = 0.026 Refinement R[F 2 > 2(F 2 )] = 0.029 wR(F 2 ) = 0.082 S = 1.04 2660 reflections 174 parameters 5 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.34 e Å À3 Á min = À0.22 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) x; Ày þ 1 2 ; z À 1 2 ; (iii) x; y; z À 1; (iv) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 software (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010).
1-(2,3,4-Trihydroxybenzylidene)-4-ethylthiosemicarbazide
H. B. Shawish, M. J. Maah and S. W. Ng Experimental 2,3,4-Trihydroxybenzaldehyde (1.54 g, 10 mmol) and 4-ethylthiosemicarbazide (1.19 g, 1 mmol) were heated in ethanol (20 ml) for 2 hours; acetic acid (0.5 ml) was also added. A brown solid separated from the cool solution; this was recrystallized from methanol.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 0.98 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2 or 1.5U(C Me ).
The amino and hydroxy H-atoms were located in a difference Fourier map, and were refined with distance restraints of N-H 0.86±0.01 and O-H 0.84±0.01 Å; their temperature factors were freely refined. (2) O3-H3o···S1 iii 0.84 (1) 2.36 (1) 3.189 (1) 170 (2) N2-H2N···S1 iv 0.87 2.62 3.480 (1) 171
Symmetry codes: (i) −x+1, y−1/2, −z+1/2; (ii) x, −y+1/2, z−1/2; (iii) x, y, z−1; (iv) −x+1, −y+1, −z+1.
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